A regulated, NFkappaB-assisted import of plasmid DNA into mammalian cell nuclei.
The success of synthetic DNA delivery systems in human gene therapy will be enhanced by increasing transfection efficiencies and by providing tighter control over targeting of the DNA into the nucleus. Here, we used DNA vectors that contain repetitive binding sites for the inducible transcription factor NFkappaB, which is transported into the nucleus by the nuclear import machinery. Nuclear entry of the modified vectors was augmented 12-fold and was associated with corresponding increase in gene expression. Depending on their position, the binding sites could also function as transcriptional enhancers, increasing gene expression levels up to an additional 19-fold. Notably, nuclear targeting of the DNA and transgene transcription could both be regulated by exogenous stimulators which modulate the intracellular distribution of NFkappaB. The approach provides a framework for the controlled targeting of constitutive or transcriptionally regulated synthetic vectors into mammalian cell nuclei.